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AESTRACT 

This paper identifies the main flnaings^ goals, and 
limitations of research related to teacher questioning behavior. It 
is based on a review of the literature and research conducted by the 
author who developed and utilized a multiples-category question 
classification systein in 54 elementary school classrooms, A number of 
limitations that have hampered past research efforts are identified^ 
the Importance of teacher variables affecting questioning 
behavior—age, background in the discipline under investigation, 
number of years teaching experience- adequate control of the content 
within which questions are asked; lack of utilization of model 
instructional strategies in the classification of questioning 
behavior; difficulty in the adequate sampling of teacher questioning 
behavior, use of unidimensional category system versus a 
multiple-category system; difficulty in the design of experimental 
studies involving analysis of questioning behavior i use of syntax 
versus context in the categorization o^ questions; and difficulty in 
generalizing from past research due to a lack of comparability of 
category systems and protocol determination within these systems. A 
15- item bibliography is included, (Author /MJM) 
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Research in Teacher Questioning Behavlori 
Past, Present, and Future 

# 

For the past 10 years there has been a renewed interest in one parti- 
cular aspect of classroom interactioni teacher queitionlng behavior* Tiie 
Iraportanco of this behavior has led educators to examine many of the 
vartables related to the effectiveness of toacher questioning* . Several 
reviews of the literature^ Baisenherz (1971), Clegg (1972), Gall (1971), 
Hunklns <1968), Hoetker and Ahlbrand (1969)| Snyder (1966), Cunningham 
(1968), Kondo (1967), and Tucker (1971), have identified the major 
findings and short-comlngi of present research efforts. 

This paper attempts to eKtract from theae reviews of the lltaracure 
specific llmltltions of past reaaarch in teacher questioning behavior 
and to provide recommindationa for future reiearch in this area* 

The follDX'7ing limitations and reconmiendatlons appear warranted from 
an analysis of verbal questioning behavior of teachers during science 
Ingtructton* 

1 • Impor tancQ of teachgr variables on questioning behavior * 

A. Age and number of years of teaching eKpirlence: A number of conflicting 
findings make any interpretation diffteult. The importance of these 
variables in the development and implementation of curricular materials 
in the classroom is difficult to ascertain. 

B. Science Background of the Teacher* The low relationships between the 
subject matter background and ef fecttveneis of questioning behavior is 
eurprislng* It would be expected that there would be a high reXationship 
between the number and quality of questions asked by a teacher using the 
ESS unit, Batteries and Bulbs ^ for example, and his deeree of conoiptual 
understanding of the speQifie topics of electricity and magnetism involved 
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lit the lessonSi Would it not be expected that the teacher's quGstioning 
effectiveness would be Improved upon Increased trials of the imit with 
children? 

Reeoromendation i While interesting findings are sametimea obtained, the 
effect of the manipulation of these variables on the laprovement of class- 
room questioning is vagua at best* 
2. Cantrol of Subject Content . 

A study by Gallagher, at al* (1966) attirapted to control the subject- 
matter taught. Six teachers ^ using the Biological Sciences Curriculum 
Study (BSCS) Blue Version^ MolecuXes to Man, recorded on audio-tape each 
of tha classes In their discussion sectioni for three consecutive dayi 
while teaching the subject of photosynthesis. From the analysis of the 
verbal behavior of teachers and students Involved in the atudy^ Gallagher 
(1967) concluded thati 

there is really no such thing as a BSCS currlculurn 
presentation . , * . The substantial differences 
found In the teachers' verbal behavior in terms of 
goals and levels of abstraction wUSpeat that the 
teachers have different approaches In c^i^uc ^f 
Instructional strategy that result In different 
ideas and concepts being preaented to students* 

Although analysis of teacher questioning was not performed In this study, 
It llluitratei the highly variable nature of teacher questioning behavior, 
within the same science content. 

A basic problem In most studies in questioning In science involved the 
lack of adequate control of science content within which questions were 
asked/ When the questioning behavior among groupi of teachers was being 
compared, the lack of adequate dellnMtlon of science content made 
intarpretaticn difficult, If not Impossible. Gall (1971) stated Chat 
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"if the researcher is studying differencas between teachers in question- 
aaklng aklll or is studying improvemsnt in this skill as a result of a 
training programi the use of a constant lesson topic makes ic possible 
to attribute variance in question asking to the teachers rather than to 
dlff nces in thii lessons.'- 

Recommendation s Whenever possible, teachers or groups of teschera, should 
be compared on the basis of identical science content, e.g. identical 
lessons with identical objeetlvas, aetlvitleSi and instructional 
strategtes, 

3 . Sampling o£ Teacher Questioning Behavior . 

A related problem inyokea the sampling o£ lessons for analysis. 
Characteristics of most studies vms the lack of consideration for direct 
comparlscni of specific content between teachers and groups. Also a 
potential problem In many studies was^ the lack of control of the number 
of questions per teacher. Because of the highly variable nature of each 
teacher's questioning behavior ^ comparisons between treatment groups 
may be affected because o£ the large number of certain question types 
asked by certain teacher s within a group* 

Recommendation : In maintaining consistency with ReGommendatlon 2 above. 
If sample techniques are uttllaed In the selection of lessons to be 
analyEedi Identical lessons should be selected for all teachers for all 
treatment groups* Alao^ the number of questions per teachar should be 
held constant* 
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4 , Dimensionality of Category Systemg Uf.lltzed i. 

What kinds of questions should teachers agk during science instruct 

tion? EKisting taKohomies attempt to classify quasttons thot encompass ' 

only a fex^ of the stated goals of science instruction. Although a 

majority of studies in science questioning behavior have involved question 

categorisation using the Bloom model or Guilford model, representative 

category systems have also been developed by Belsenherz (197] )| Klelmanj 

(1965), Flihchler (1967-8)s Suchman (1966), and Tucker (1971), With the 

eKception of studies conducted by Belsenherg and Tucker, all studies in 

icience education have utilized unl-dimenslonal category systems, that is, 

the clasalf Ication of a question one time into a category pertaining to 

one dimension, a,g, level of thinkingi process skill emphasis* 

Recoffimendatlon : Gall, In Gxpresslng concern for the limiting nature of 

existing systems, offered the following recommendation i 

Prior to defining affective types of questions, the researcher neads 
to identify valued educational objectives in a specific settings 
Once Dbjacttves are Identified, the task of conitructlng questions 
t^^hlch enable the student to reach each objective can be started. 
It TOuld help in this task if groups of eKpert teachers and curri- 
culum developer i compoied questions for each objective and then 
selected the most effective questloni* In this type of research, 
effective question types would be defined In terms of whether or 
not they stabled the student to achieve degtred educational 
objectives. 

As these objectives would often include more than one dimension, a multi- 
category system Is often appropriate for research purpoaaa, Hencej, a 
question could be categorized as being divergent, soliciting hypotheses 
from the students, and occurring during the exploration or application of 
a model instructional strategy* 



5 • yse of Model Inaeructto n al Stratag lns 

In pursuing the issue of T.'hat queitions teachers should agk, sclencR 
educators saeracd to place a highsaj- value on "higher level" thinking ques- 
tions. Gallagher (1963) raised an intriguing point when he suggested 
that the role played by teachers and pupils in phrasing iactunl, cog- 
nitive -memory questions, in addition to "productive thought" questtons, 
was an essential one. Ha suggested that such questiona must naturally 
exist In large numbers in ordar to allow the davelopment o£ a broad 
base of Information on which to act. He further stated that: 

...(a) vary respectable classroom (in terras of cognitive perforoance) 
uan.be operated without divergent thinking being requestad at all. 
The same could not be. said about cognttlvo-memory or convergent 
thinking responses. 

The above suggests th« Imrortance of each of the components found 
In a category systam such as the Bloom or Guilford model. It further 
impltes a neQcl to progress beyond the general question, "What Is the 
effect on puptl behavior of cartaln catagorlzatlons of teachars' ques- 
tions?" to such questions as, "Given a teaching strategy partteular to 
a spaciflc discipline, e.g. science, what kinds of questions are more 
appropriate at each phase of that strategy? 

This Implies a weakness in current research in the analysis o£ 
questioning which Clegg (1971) clearly Identlftad: 

Category systems such as those described are useful for developing 
explanatory theory and for Indicating the relativQly low cognitive level 
of classroom operation. But to be of furthsr use, prescriptive strate- 
gies must be developed (such as Taba has done) complete with eliciting 
questions which are designed to produce certain desired types of responset 
from students. Such theoretical strategies must then be validated by 
field testing to develop sufficient empirical evidence to support them. 
Otherwise, the untested theory degeuerates to the present condition of 
hortative advice acGompanled by Uttle more than static, normative data. 
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RgcoiKTiandatlon: If sciance educators can agree nn one or more modol ' 
instructional strflCegies that are consistent i^ith learnlns theory and 
Che nature of the scientific enterpriee, formative and suimatlve research 
nnd ev«luation could ba conducted on Che devalopment and luplementatlon 
of sclance curricula cDntalnlng. sueh model question strategies. 
^' Uje^Oy ntax In the Catenorlgatlon of Oueatlons . 

A problem encountered by the coder is the decision Co classify each ques-' 
tlon on thG basis of Its syntax or Itc uonCext within tho losson. Uncer- 
^talntles over question types develop when questions are judged out of 
cnntGKC. For Qxampls, the question, "How many different ways can you 
, make carbon dioxide?" might seem to be a divergent type of question. - 
However, «hen this question is asked during a reviaw of the lesson in 
which ways of makine carbon dioKlde had prevtously been identified. It 
would be a simple recall type of question. In short, syntax alone is 
not suffielent in determining the classification of a question. 
iiSfiJHindaWon: Whenever possible, questlona should bl. catagorlzed with 
consideration of the context in which the questions were asked. This 
iuggescs that thi investigator and eodars must be familiar with the 
lesson, the questlonB. thalr SGquenoe and the context In which they 
were asked. . 

^* gyofcocais for Catap grizinR Questions 

The classlflcQtlon of questions Into any system involves many diffi- 
cult decisions concarning selection of the appropriate category. While 
some training manuals- are available, most researchers are forced to 
establish their own set of protocols for their question analysis. This 
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practice seriously limits the coraparability of their studias with 
Dthers--even those utilizing the same category system(s). 
Re commenda t ion j A concerted effort should be made to identify catagory 
systems appropriate to the objectives of science instruction. Following 
this effort, training mariuala should be devaloped and made available to 
the research community that contain complete coder training procedures ^ 
including an eKtenslve set of protocols with sample questions, Also 
includGd should be suggestions and possible procedures for the determi- 
nation of coder reliability* 
8* Direction for Future Research 

Analysis of teacher questioning behavior in past research atudies 
has largely Involved comparisons of mean proportlorta of question types 
among treatment groups. While Information hns been obtained on the\ 
relative emt:!,asls of questioning behavior within the constraints of a 
particular variable, e,g, amount of training^ type of program^ the many 
teacher and student variables affecting ooncipt development place a 
serious limitation on the importance of group data in the development of 
instructional strategies for the teaching of specific concepts* 

One of the challenges to the educational researcher Is to provide 
research that la meaningful for classroom teachers and administrators. 
Gall (1971) suggested that following the identification of deglrable 
eduoatlonal obiectlves for science Instruction, future research must 
evolve that is based on the types of questions that teachers should ask. 
If, as Clegg suggested I presclptlve strateglei must now be developed, it 
would appear that emphasis should be placed on Individual teachers and 
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the effectiveness of their quesdionlng strategies on their students In 
the teaching of particular concepts. This itrategy implies three 
directions for inveotlgationi 

Development and eKtensive trial testing of science lessons 
that contain key questions deoigned to achieve stated objectives and 
that are consistent with learning theory and the nature of science. 

b. Development in the prospective teacher the awareness of the role 
of questioning in the achievement of specific science objectives • Work 
in the university and public school classroom with science lessons con- 
taining exemplary questioning itrafcegles would provide needed awareness t 
Can such eKperlencea be identified that wlll^ involve a possible change 

in questioning behavior that will transfer to a future teaching asslgnTnent? 

c. In-service teacher education designed to train the teacher to 
more effectively ImplemGnt the objectives and Instructional strategiee 
of the specific science materiala and programs chosen by the achool or 
the teacher* One measure of effectiveness would involve the analysis of 
his verbal questioning behavior. Does such training result in mora 
affective utlLigation of the science program? Does the poislble change 
in quastipning behavior resulting from the training transfer to other 
science units and to other subject areas? 
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